CLAIMS 

What is claimed is : 

1 . An integrated circuit manufacturing process using data related to 
manufacturingWocedures used previously that a plurality of integrated circuits of 
semiconductor devices have undergone for selecting manufacturing procedures a plurality 
of integrated circmits of a semiconductor devices are to undergo, each semiconductor 
device having integrated circuits and having a substantially unique identification code, 
the manufacturing process comprising: 

storing data in association with the identification code of each semiconductor device 

identifying manufacturing procedures the semiconductor device has undergone; 
automatically reading tke identification code of each semiconductor device; and 
accessing the data storedW association with the identification code of each 
semiconductor device. 

2. The process oV claim 1, further comprising: 

selecting manufacturing procedures each semiconductor device undergoes in accordance 
with the accessed data. \ 

3. The process of claim 1, wherein the step of storing data comprises storing 
data that identifies repairs performed semiconductor device. 

4. The process of claim 3, wherein the semiconductor device comprises 
Dynamic Random Access Memory (DRAM) semiconductor device, wherein storing data 
comprises storing data that identifies spareyrows and columns used in repairing the 
DRAM semiconductor device. \ 

5. The process of claim 3, whereimthe semiconductor device comprises 
Dynamic Random Access Memory (DRAM) semiconductor device, wherein storing data 
comprises storing data that identifies spare rows and columns available to effect repairs in 
the DRAM semiconductor device. \ 
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6. The process of claim 1, wherein the step of storing data comprises storing 
data at probe. 

7. The process oil claim 1, wherein the step of automatically reading the 
identification code of each sehriconductor device comprises electrically retrieving a 
unique fuse ID programmed into each semiconductor device. 
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8. The process of claim 1, wherein the step of automatically reading the 
identification code of each semiconductor device comprises optically reading a unique ID 
code provided on each semiconductor device. 



15 



20 



25 



9. The process of claim 8, wherein the step of optically reading a unique 
identification code provided on each semiconductor device comprises optically reading a 
unique laser fuse ID programmed into each semiconductor device. 

10. The process of claim 1, wherein the step of automatically reading the 
identification code of each semicorMuctor device comprises automatically reading the 
identification code of each semiconductor device at one of an opens/shorts test, a burn-in 
test, and a back-end test in the semiconductor device manufacturing process. 

11. The process of claim ll wherein the step of accessing the data stored in 
association with the identification code of each semiconductor device comprises 
accessing the data stored in association with the identification code of each 
semiconductor device at one of an opens/shorts test, a burn-in test, and a back-end test in 
the semiconductor device manufacturing process. 
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12. The process of claim 2, wherein selecting manufacturing procedures the 
semiconductor device undergoes in accordance with the accessed data comprises 
selecting repairs the semiconductor device pndergoes in accordance with the accessed 
data. 
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13. The process of cl 
Dynamic Random Access 
repairs the semiconductor devicjb 
used to repair the DRAM 



im 12, wherein the semiconductor device comprises 
Memory (DRAM) semiconductor device, wherein selecting 

undergoes comprises selecting spare rows and columns 
semiconductor device. 



14. The process of c aim 2, wherein the step of selecting manufacturing 
procedures the semiconductor device undergoes in accordance with the accessed data 



comprises selecting whether the 



15. The process of 
Dynamic Random Access 
whether the semiconductor devii 
whether the DRAM semiconductor 
the accessed data indicates enou 
semiconductor device to effect repairs. 



semiconductor device undergoes repair procedures. 



cJ]aim 14, wherein the semiconductor device comprise 
Membry (DRAM) semiconductor device, wherein selecting 
>e undergoes repair procedures comprises selecting 

device will be repaired in accordance with whether 
lh spare rows and columns are available in the 



16. The process of cliim 2, wherein the step of selecting manufacturing 
procedures the semiconductor device will undergo in accordance with the accessed data 
comprises determining whether tfte semiconductor device will be assembled into Multi- 
Chip Modules (MCM's) in accordance with whether the accessed data indicates the 
semiconductor device is repairable 
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17. The process of claim 1, further comprising assembling the semiconductor 
device into a packaged semiconductor device after the step of storing data and before the 
step of automatically reading the identification code of each semiconductor device. 
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18. A method of manufacturing integrated circuit semiconductor devices from 
semiconductor wafers, the method comprising: 
providing a plurality of semiconductor wafers; 
fabricating a plurality of semiconductor devices on each of the wafers; 
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causing each semiconductor device on each of the wafers to store a substantially unique 
identification code; 

storing data in association with fie identification code of each semiconductor device that 
identifies manufacturing brocedures the^emiconductor device has undergone; 

separating each semiconductor device on each of the wafers from its wafer to form one 
semiconductor device of a plurality of semiconductor dice; 

assembling each semiconductor device into a semiconductor device assembly; 

automatically reading the identification code associated with each semiconductor device; 
and 

accessing the data stored in association with the identification code associated with each 
semiconductor device. 
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19. The method of claimll 8, further comprising: 
selecting manufacturing procedures fyie semiconductor device undergoes in accordance 
with the accessed data. 
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20. The method of claim 18, wherein the step of fabricating a plurality of 
semiconductor devices on each of the wafers comprises fabricating semiconductor 
devices selected from a group comprising Dynamic Random Access Memory (DRAM) 
semiconductor device, Static Random Access Memory (SRAM) semiconductor devices, 
Synchronous DRAM (SDRAM) semiconductor devices, and processor semiconductor 
devices, Rambus in-line memory module type semiconductor devices, small outline 
Rambus in-line memory module type semiconductor devices, and personal computer 
memory format type semiconductor devices . 

21. The method of claim 18, wherein the step of causing each semiconductor 
device on each of the wafers to store a substantially unique identification code comprises 
programming each semiconductor device on\each of the wafers to permanently store a 
unique fuse ID. 
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22. The method of claiiji 18, wherein the step of programming each 
semiconductor device on each of the wafers to permanently store a unique fuse 
identification code comprises programming at least one of fuses and anti-fuses in each 
semiconductor device on each of tie wafers to permanently store a unique fuse 

5 identification. \ 

23. The method of claim ll 8, wherein the step of assembling each 
semiconductor device of the semiconductor dice into a semiconductor device assembly 
comprises: I 

10 picking each semiconductor device mom its wafer; 

placing each semiconductor device onto an epoxy coated bonding site of one lead frame 

of a plurality of lead frames; 1 
curing the epoxy on the bonding site qf each lead frame of the lead frames; 
I wire bonding each semiconductor device to its associated lead frame; 
15 encapsulating each semiconductor device and its associated lead frame to form one of a 

plurality of semiconductor device assembly packages, each package having 
projecting leads; 1 
[ curing each of the semiconductor device assembly packages; 
I de-flashing the projecting leads of each semiconductor device assembly package; 
20 electroplating the projecting leads of each semiconductor device assembly package; and 
. singulating each semiconductor device assembly package into one semiconductor device 
assembly package of a plurality ondiscrete semiconductor device assembly 
packages. I 

25 24. The method of claim 1 8, wherein the step of assembling each 

semiconductor device into a semiconductor Uevice assembly comprises assembling each 
semiconductor device into a semiconductor device assembly selected from a group 
comprising a wire bond/lead frame semiconductor device, a Chip-On-Board (COB) 
semiconductor device, a flip-chip semiconductor device, and a Board-Over-Chip (BOC) 

30 semiconductor device. \ 
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25. A method of manufacturing Multi-Chip Modules (MCM's) from 
semiconductor wafers, the method comprising: 
providing a plurality of semiconductor wafers; 
fabricating a plurality of semiconduc or devices on each of the wafers; 
5 causing each semiconductor device of the semiconductor devices on each of the wafers to 

store a substantially unique ic entification code; 
storing data in association with the ic entification code of each semiconductor device of 
the semiconductor devices that identifies manufacturing procedures each 
semiconductor device of sem conductor devices has undergone; 
1 0 separating each semiconductor devic 2 of the semiconductor devices on each wafer of the 

plurality of semiconductor wafers from its wafer to form one semiconductor 
device of a plurality of semiconductor devices; 
assembling one or more of the semic mductor devices into each of a plurality ofMCM's; 
automatically reading the identificati >n code of each semiconductor device of the 
semiconductor devices in each MCM of the plurality ofMCM's; and 
accessing the data stored in associatic n with the identification code of each 

semiconductor device of the semiconductor devices in each MCM of the plurality 
ofMCM's. 



20 26. The method of claim 2^L further comprising: 

selecting manufacturing procedures the semiconductor devices will undergo in 
accordance with the accessed data. 



27. The method of claim 25, wherein the MCM's are selected from a group 
25 comprising Single In-Line Memory Modules (SIMM's) and Dual In-line Memory 

Modules (DIMM's), Rambus In-Line Mehiory Modules (RIMM), Small Outline Rambus 
In-Line Memory Modules (SO-RIMM), Personal Computer Memory Format (PCMCIA), 
and Board-Over-Chip type substrate. 
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28. A method of manufacturing semiconductor devices from semiconductor 
wafers, the method comprising: I 
providing a plurality of semiconductor wafers; 
fabricating a plurality of semiconductor devices on each of the wafers; 
electronically probing each semiconductor device of the semiconductor devices on each 

wafer of the plurality of semiconductor wafers to identify good, bad and 

repairable semiconductor devices on each wafer of the plurality of semiconductor 

wafers; 

repairing the repairable semiconductor devices; 

programming each semiconductor de/ice of the semiconductor devices on each wafer of 
the plurality of semiconductor wafers to store a unique fuse identification; 

storing data in association with the fuse identification of each of the semiconductor 
devices identifying repairs performed on each semiconductor device of the 



semiconductor devices; 
mounting each wafer of the plurality of semiconductor wafers on an adhesive film; 

sawing each semiconductor device of the semiconductor devices on each wafer of the 

\ 

plurality of wafers from its wafer to form one of a plurality of discrete 

semiconductor devices; j 
automatically picking each semiconductpr device of the semiconductor devices from its 

wafer; | 
placing each semiconductor device of the semiconductor devices onto an epoxy coated 

bonding site of one lead frame of a plurality of lead frames; 
curing the epoxy on the bonding site of each lead frame of the lead frames; 
wire bonding each semiconductor device o| the semiconductor devices to its associated 

lead frame; 

encapsulating each semiconductor device o^the semiconductor devices and its associated 
lead frame to form one of a plurality \>f semiconductor device assembly packages 
each semiconductor device assembly package having projecting leads; 

curing each semiconductor device assembly package; 

de-flashing the projecting leads of each semiconductor device package; 

25 
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electroplating the projecting leads c f each semiconductor device package; 
singulating each semiconductor device package; 

testing each semiconductor device Jissembly package for opens and shorts; 
burn-in testing each semiconductor device assembly package; 
back-end testing each semiconductor device assembly package; 
automatically reading the identifica ion code of each semiconductor device assembly 
package; 

accessing the data stored in associaqpn with the identification code of each 
semiconductor device assembly package; 

for any semiconductor device assembly package failing any one of the opens/shorts, 

burn-in, and back-end tests, evaluating the accessed data to determine whether the 
failing semiconductor device Assembly package may be repaired; 

repairing any of the semiconductor device assembly package determined in accordance 
with the accessed data to be repairable and returning the repaired semiconductor 
device assembly package to thd semiconductor manufacturing process; and 

discarding any of the semiconductor device assembly package determined in accordance 
with the accessed data to be unrepairable. 



29. The method of claim 28, Wherein the step of mounting the wafers 
20 comprises mounting each wafer of the plurality of semiconductor wafers on an ultraviolet 

(U.V.) adhesive film, wherein the method further comprises exposing the U.V. adhesive 
film to U.V. light to loosen the wafers fropi the film prior to picking and placing the 
semiconductor device. 

25 30. The method of claim 28, further comprising receiving a plurality of 

unrepairable semiconductor devices diverted^ from another semiconductor device 
manufacturing process. 
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31. A method of manufacturing Multi-Chip Modules (MCM's) from 
semiconductor wafers using Chip-On-Board (COB) techniques, the method comprising: 
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providing a plurality of semicondu< tor wafers; 

fabricating a plurality of semiconductor devices on each wafer of the plurality of 



semiconductor wafers; 
electronically probing each semicor 
wafer of the plurality of sem 



ductor device of the semiconductor devices on each 
conductor wafers to identify good, bad and 
repairable semiconductor devices on each wafer of the plurality of semiconductor 
wafers; I 
repairing the repairable semiconductor devices; 

programming each semiconductor device of the semiconductor devices on each wafer of 



the plurality of semiconductoi 



wafers to store a unique fuse identification; 
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storing an electronic wafer map for e* eh wafer that identifies the locations of good and 
bad semiconductor devices on the wafer and associates each unique fuse 
identification on the wafer wit i its fuse identification code; 
storing data in association with the fus e identification code of each semiconductor device 

l^ifyingrepairs performed on each 
semiconductor device of the semiconductor devices; 
mounting each wafer of the plurality off semiconductor wafers on an adhesive film; 
sawing each semiconductor device of the semiconductor devices on each wafer of the 
plurality of semiconductor wafers from its wafer to form one discrete 
semiconductor device; 
accessing the stored wafer map for each Wafer; 
accessing the stored data for each semiconductor device on each wafer of the plurality of 

semiconductor wafers; 
automatically picking each semiconductor^device of the good semiconductor devices 
from its wafer; 

discarding non-picked semiconductor devicfes identified as bad by the accessed wafer 
maps; 

diverting picked semiconductor devices identified as good but unrepairable by the 
accessed wafer maps and data to a nor^MCM semiconductor manufacturing 
process; 
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placing picked semiconductor devices identified as good and repairable by the accessed 
wafer maps and data onto epoxy coated bonding sites of a plurality of printed 
circuit boards using COB techniques to form a plurality of MCM's; 



curing the epoxy on the bonding si 



;es of each MCM of the plurality of MCM's; 



wire bonding each of the semiconc uctor devices to its associated MCM; 

testing each semiconductor device of the semiconductor devices on each MCM of the 

plurality of MCM's for opens and shorts; 
encapsulating each semiconductor device of the semiconductor devices on each MCM of 

the plurality of MCM's; 
retesting each semiconductor devic e of the semiconductor devices on each MCM of the 

plurality of MCM's for ope is and shorts; 
burn-in testing each semiconductor device of the semiconductor devices on each MCM of 

the plurality of MCM's; 
back-end testing each semiconductor device of the semiconductor devices on each MCM 



of the plurality of MCM's; 
automatically reading the fuse ident 



fication code of each semiconductor device in each 



MCM of the plurality of MCM's; 
accessing the data stored in association with the fuse identification code of each 

semiconductor device of the feemiconductor devices; 
for any semiconductor device of the semiconductor devices failing any one of the 

opens/shorts, burn-in, and baak-end tests, evaluating the accessed data to 

determine whether the failing semiconductor device may be repaired; 
repairing any semiconductor device df the semiconductor devices determined in 

accordance with the accessed data to be repairable and returning the repaired 

MCM to the manufacturing projcess; and 
replacing any semiconductor device of the semiconductor devices determined in 

accordance with the accessed data to be unrepairable with Known Good Die 

(KGD) dice and returning the repaired MCM to the manufacturing process. 
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32. The method of claiip 
of the plurality of MCM's after 



31, further comprising plasma cleaning each MCM 
cufrng the epoxy on the bonding sites of the MCM. 



33 . The method of claiifr 
comprises mounting each wafer of 
Ultraviolet (U.V.) adhesive film, 
U.V. adhesive film to U.V. light tc 
placing the semiconductor device. 



31, wherein the step of mounting the wafers 
the plurality of semiconductor wafers on an 
vfherein the method further comprises exposing the 
loosen the wafer from the film prior to picking and 



34. The method of claiip 
boards associated with each 



35. 



A method of manu 



31, further comprising singulating the printed circuit 
MCMlof the plurality of MCM's. 



acturing Multi-Chip Modules (MCM's) from 
semiconductor wafers using flip-c lip techniques, the method comprising: 
providing a plurality of semiconductor wafers; 

fabricating a plurality of semiconductor devices on each wafer of the semiconductor 

wafers; J 

I 

electronically probing each semiconductor device of the semiconductor devices on each 
wafer of the plurality of wafers to identify good, bad and repairable 
semiconductor devices on 4ach wafer of the plurality of wafers; 

repairing the repairable semiconductor devices; 

programming each semiconductor device of the semiconductor devices on each wafer of 

the plurality of wafers to stop a unique fuse identification; 
storing an electronic wafer map for |ach wafer that identifies the locations of good and 
bad semiconductor devices oh the wafer and associates each semiconductor 
device on the wafer with its fyse identification; 
storing data in association with the fi^e identification of each semiconductor device of 
the semiconductor devices identifying repairs performed on each semiconductor 
device of the semiconductor devices; 
mounting each wafer of the plurality of wafers on an adhesive film; 
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sawing each semiconductor deviqe of the semiconductor devices on each wafer of the 

wafers from its wafer to form a semiconductor device; 
accessing the stored wafer map t or each wafer; 
accessing the stored data for eac i semiconductor device of the semiconductor devices on 

each of the wafers; 

automatically picking each semiconductor device of the good semiconductor devices 
from its wafer; 

discarding non-picked semiconductor devices identified as bad by the accessed wafer 



maps; 

diverting picked semiconductor 
accessed wafer maps anc 



accessed wafer maps anc 
plurality of printed circu 



devices identified as good but unrepairable by the 
data to a non-MCM device manufacturing process; 



flip-chip attaching picked semiconductor devices identified as good and repairable by the 



data to bonding sites of each printed circuit board of a 
t boards to form a plurality of MCM's; 
curing each MCM of the plurality of MCM's; 

testing each semiconductor device of the semiconductor devices on each MCM of the 

plurality of MCM's for opens and shorts; 
encapsulating each semiconductor device of the semiconductor devices on each MCM of 

the plurality of MCM's; 
retesting each semiconductor devide of the semiconductor devices on each MCM of the 

plurality of MCM's for opens and shorts; 
burn-in testing each semiconductor device of the semiconductor devices on each MCM of 

the plurality MCM's; 

back-end testing each semiconductor device of the semiconductor devices on each MCM 

of the plurality of MCM's; 
automatically reading the fuse identification code of each semiconductor device of the 

semiconductor devices in eachlMCM of the plurality of MCM's; 
accessing the data stored in association with the fuse identification code of each 
semiconductor device of the semiconductor devices; 



30 



10 



15 



for any semiconductor device of thjp semiconductor devices failing any one of the 
opens/shorts, bum-in, and t ack-end tests, evaluating the accessed data to 
determine whether the failii g semiconductor devices may be repaired; 

repairing any semiconductor device of the semiconductor devices determined in 

accordance with the accessed data to be repairable and returning the repaired 
MCM to the manufacturing process; and 

replacing any semiconductor device of the semiconductor devices determined in 

accordance with the accessed data to be unrepairable with Known Good Die 
(KGD) die and returning the repaired MCM to the manufacturing process. 



36. The method of claim 35, wherein the step of mounting the wafers 
comprises mounting each wafer of lie plurality of wafers on an Ultraviolet (U.V.) 
adhesive film, wherein the method further comprises exposing the U.V. adhesive film to 



U.V. light to loosen the wafer from 
semiconductor device. 



le film prior to picking and flip-chip attaching the 



37. The method of claim 55, further comprising singulating the printed circuit 
boards associated with each MCM oil the plurality of MCM' s. 



20 38. A method in an integrated circuit semiconductor device in a Multi-Chip 

Module (MCM) manufacturing procesb for diverting good but unrepairable 
semiconductor devices from the process, the semiconductor devices being of the type to 
have a substantially unique identification code, the method comprising: 
storing data in association with the identification code of each semiconductor device of 

25 the semiconductor devices identifying semiconductor devices that are good and 

repairable, that are good but unrepairable, and that are bad; 
automatically reading the identification cpde of each semiconductor device of the 

semiconductor devices; 
accessing the data stored in association wfth the identification code of each 

30 semiconductor device of the semiconductor devices; 
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diverting semiconductor devic 
to other semiconductor 
discarding semiconductor 



;s identified as good but unrepairable by the accessed data 
device manufacturing processes; and 
devices identified as bad by the accessed data. 



39. The method 
assembling at least one semic 
least one MCM. 



ofi claim 38, further comprising: 
inductor device identified as good and repairable into at 



40. A semiconduc or device manufacturing process using data related to 
manufacturing procedures us sd previously that a plurality of integrated circuits of 
semiconductor devices have undergone for selecting manufacturing procedures a plurality 



of integrated circuits of a sem 
semiconductor device having 



conductor devices are to undergo during manufacture, each 
ntegrated circuits and having a substantially unique 
identification code, the manufacturing process comprising: 

storing data in association wit i the identification code of each semiconductor device 

identifying manufacturing procedures the semiconductor device has undergone; 
automatically reading the ider tification code of each semiconductor device; and 
accessing the data stored in association with the identification code of each 
semiconductor device, 



41. The process 
selecting manufacturing 

with the accessed data 



of claim 40, further comprising: 
procedures each semiconductor device undergoes in accordance 



42. The process of claim 40, wherein the step of storing data comprises storing 
data that identifies repairs per brmed semiconductor device. 

43. The process of claim 42, wherein the semiconductor device comprises 
Dynamic Random Access Memory (DRAM) semiconductor device, wherein storing data 
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comprises storing data that identifies spare rows and columns used in repairing the 

i 

DRAM semiconductor device. 

44. The process of claim 42, wherein the semiconductor device comprises 
Dynamic Random Access Memoi y (DRAM) semiconductor device, wherein storing data 
comprises storing data that identi] ies spare rows and columns available to effect repairs in 
the DRAM semiconductor device 

45. The process of claijm 40, wherein the step of storing data comprises storing 
data at probe. 



46. The process of claim 40, wherein the step of automatically reading the 
identification code of each semiconductor device comprises electrically retrieving a 
unique fuse ID programmed into each semiconductor device. 



identification code of each semic< 



47. The process of clai m 40, wherein the step of automatically reading the 



iductor device comprises an identification code 



including one of fuse ID, dot code} and bar code. 



20 48. The process of claim 40, wherein the step of automatically reading the 

identification code of each semiconductor device comprises a dot code. 



25 



49. The process of claimUo, wherein the step of automatically reading the 
identification code of each semiconductor device comprises an identification code 
including a bar code. 
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50. The process of claim 40, wherein the step of automatically reading the 
identification code of each semiconductor device comprises optically reading a unique ID 
code provided on each semiconductor device. 
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5 1 . The process of clairp 
identification code provided on 
unique laser fuse ID programmed 



50, wherein the step of optically reading a unique 
semiconductor device comprises optically reading a 
into each semiconductor device. 



each 



52. The process of chirp 
identification code of each 
identification code of each 
test, and a back-end test in the 



40, wherein the step of automatically reading the 
semiconductor device comprises automatically reading the 
semiconductor device at one of an opens/shorts test, a burn-in 
semiconductor device manufacturing process. 



53. The process of claim 
association with the identification 
accessing the data stored in 
semiconductor device at one of an 
the semiconductor device 



40, wherein the step of accessing the data stored in 
dode of each semiconductor device comprises 
associa ion with the identification code of each 

c pens/shorts test, a burn-in test, and a back-end test in 
manufact uring process. 



54. The process of claim 
semiconductor device undergoes in 



41, wherein selecting manufacturing procedures the 
ccordance with the accessed data comprises 
selecting repairs the semiconductor <|levice undergoes in accordance with the accessed 
data. 

55. The process of claim ^4, wherein the semiconductor device comprises 
Dynamic Random Access Memory (DRAM) semiconductor device, wherein selecting 
repairs the semiconductor device undergoes comprises selecting spare rows and columns 
used to repair the DRAM semiconductor device. 

56. The process of claim 41, Wherein the step of selecting manufacturing 
procedures the semiconductor device uiMergoes in accordance with the accessed data 
comprises selecting whether the semiconductor device undergoes repair procedures. ^ 
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57. The process of clai n 56, wherein the semiconductor device comprise 
Dynamic Random Access Memory (DRAM) semiconductor device, wherein selecting 

undergoes repair procedures comprises selecting 
whether the DRAM semiconductc r device will be repaired in accordance with whether 
the accessed data indicates enough spare rows and columns are available in the 
semiconductor device to effect re{ airs. 



58. The process 
procedures the semiconductor de\ 
comprises determining whether th 
Chip Modules (MCM's) in accorflance 
semiconductor device is repairablfe 



of claifri 41, wherein the step of selecting manufacturing 

ice will undergo in accordance with the accessed data 
e semiconductor device will be assembled into Multi- 
with whether the accessed data indicates the 



59. The process of claim 40, further comprising assembling the semiconductor 
device into a packaged semiconductor device after the step of storing data and before the 
step of automatically reading the ic entification code of each semiconductor device. 

60. A method of manufacturing semiconductor devices from wafers, the 
method comprising: 
providing a plurality of wafers; 

fabricating a plurality of semiconductor devices on at least one wafer of the plurality of 
wafers; 

causing each semiconductor device < 

unique identification code; 
storing data in association with the identification code of each semiconductor device that 

identifies manufacturing procedures the semiconductor device has undergone; 
separating each semiconductor deviceion the at least one wafer from its wafer to form at 

least one semiconductor device- 
assembling the at least one semiconductor device into a semiconductor device assembly; 



n the at least one wafer to store a substantially 
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automatically reading the identification code associated with the at least one 

semiconductor device; and 
accessing the data stored in 

least one semiconductor de\iice. 



associai ion with the identification code associated with the at 



6 1 . The method of claim 
selecting manufacturing procedures 
accordance with the accessed 



60, further comprising: 

the at least one semiconductor device undergoes in 
data. 
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62. The method of claim 60, wherein the step of fabricating a plurality of 
semiconductor devices on at least one wafer comprises fabricating semiconductor devices 
selected from a group comprising D /namic Random Access Memory (DRAM) 
semiconductor device, Static Randon Access Memory (SRAM) semiconductor devices, 
Synchronous DRAM (SDRAM) semiconductor devices, and processor semiconductor 
devices, Rambus in-line memory module type semiconductor devices, small outline 

semiconductor devices, and personal computer 
evices . 



Rambus in-line memory module typje 
memory format type semiconductor 



60 



63 . The method of claim 
devices to store a substantially uniqiie 
semiconductor device on each of the 



wherein the step of causing the semiconductor 
identification code comprises programming each 
wafers to permanently store a unique fuse ID. 



64. The method of claim 
devices to store a substantially uniqu<; 
to the semiconductor devices. 



65 . The method of claim 
devices to store a substantially unique 
to the semiconductor devices. 
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wherein the step of causing the semiconductor 
identification code comprises applying a dot code 



6\), wherein the step of causing the semiconductor 
identification code comprises applying a bar code 
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66. The method of ch im 60, wherein the step of programming each 



semiconductor device on each of 



the wafers to permanently store a unique fuse 



identification code comprises programming at least one of fuses and anti-fuses in each 



semiconductor device on each o 
identification. 



comprises: 
picking each semiconductor dev 
placing each semiconductor dev 



the wafers to permanently store a unique fuse 



67. The method of ch im 60, wherein the step of assembling each 
semiconductor device of the semiconductor dice into a semiconductor device assembly 



ce from its wafer; 

ce onto an epoxy coated bonding site of one lead frame 



of a plurality of lead fran les; 
curing the epoxy on the bonding site of each lead frame of the lead frames; 
wire bonding each semiconduct >r device to its associated lead frame; 
encapsulating each semiconduci or device and its associated lead frame to form one of a 

plurality of semiconductor device assembly packages, each package having 

projecting leads; 
curing each of the semiconductor device assembly packages; 
de-flashing the projecting leads of each semiconductor device assembly package; 
electroplating the projecting lea Is of each semiconductor device assembly package; and 



singulating each semiconductor 
assembly package of a p 
packages. 



device assembly package into one semiconductor device 
urality of discrete semiconductor device assembly 



68. The method of clam 60, wherein separating each semiconductor device on 
the at least one wafer from its water to form at least one semiconductor device wherein 
the step of assembling each semiconductor device of the semiconductor dice into a 
semiconductor device assembly comprises: 

singulating at least one semiconductor device from the at least one wafer using a saw. 
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69. The method of claim 6( 
the at 

least one wafer from its wafer to form 
of assembling each semiconductor device 
device assembly comprises: 
singulating at least one semiconductor 



wherein separating each semiconductor device on 



least one semiconductor device wherein the step 
of the semiconductor dice into a semiconductor 



levice from the at least one wafer using a laser. 



70. 



wherein separating each semiconductor device on 



at 



The method of claim 60, 
the at 

least one wafer from its wafer to form 
of assembling each semiconductor devi 
device assembly comprises: 
singulating at least one semiconductor device from the at least one wafer using a 



laser/water apparatus. 



71. 



least one semiconductor device wherein the step 
e of the semiconductor dice into a semiconductor 



wherein separating each semiconductor device on 



The method of claim 60, 
the at 

least one wafer from its wafer to form a{ least one semiconductor device wherein the step 
of assembling each semiconductor devide of the semiconductor dice into a semiconductor 
device assembly comprises: 1 

singulating at least one semiconductor device from the at least one wafer using a cool 
laser apparatus. 1 



25 



30 



72. The method of claim 60, wjierein separating each semiconductor device on 
the at \ 
least one wafer from its wafer to form at least one semiconductor device wherein the step 
of assembling each semiconductor device 6 f the semiconductor dice into a semiconductor 
device assembly comprises: 1 

singulating at least one semiconductor devide from the at least one wafer using a water jet 
apparatus. 
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73 . The method of claim 
semiconductor device into a 
semiconductor device into a 
comprising a wire bond/lead frame 
semiconductor device, a flip-chip 
semiconductor device. 



(fO, wherein the step of assembling each 
semiconductor device assembly comprises assembling each 
semiconductor device assembly selected from a group 
s€ miconductor device, a Chip-On-Board (COB) 
semiconductor device, and a Board-Over-Chip (BOC) 



74. The method of claim 60, wherein the step of assembling each 
semiconductor device of the semiconductor dice into a semiconductor device assembly 
comprises: 

mounting the at least one semiconductor device on one of a lead frame of a plurality of 

lead frames and a substrate; 
encapsulating each semiconductor deVice and a portion of one of a lead frame and a 
substrate forming a semicondi ictor device assembly package; and 

assembly package from one of a plurality of lead 
one semiconductor device assembly package. 



singulating the semiconductor device 
frames and a substrate to form 



75. The method of claim 7 
semiconductor 
device assembly package from one of 



, wherein the step of singulating the 



plurality of lead frames and a substrate to form 



one semiconductor device assembly package comprises the use of a saw. 



76. The method of claim 74 
semiconductor 
device assembly package from one of a 



wherein the step of singulating the 



plurality of lead frames and a substrate to form 



one semiconductor device assembly package comprises the use of a laser. 

77. The method of claim 74, {vherein the step of singulating the 
semiconductor 
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device assembly package from 
one semiconductor device 



78. 



(Jne of a plurality of lead frames and a substrate to form 
asserAbly package comprises the use of a laser/water apparatus. 



The method of clfrim 74, wherein the step of singulating the 
semiconductor 

device assembly package from ohe of a plurality of lead frames and a substrate to form 
one semiconductor device assembly package comprises the use of a cool laser. 



79. The method of ctyim 74, wherein the step of singulating the 
semiconductor 
device assembly package from otie 
one semiconductor device assembly package 



of a plurality of lead frames and a substrate to form 
comprises the use of a water jet. 



80. A method of manufacturing semiconductor devices from a plurality of 
wafers, the method comprising: 
providing a plurality of wafers; 

fabricating a plurality of semiconductor devices on at least one wafer of the plurality of 
wafers; 

causing at least one semiconductc r device on the at least one wafer to store a substantially 

unique identification code; 
storing data in association with th = 
device identifying manufa 
device has undergone; 
separating the at least one semicor ductor device and at least one other semiconductor 

device on the at least one w afer from its wafer to form at least two semiconductor 
devices on a portion of the £t least one wafer; 
assembling the at least two semiconductor devices into a semiconductor device assembly; 
automatically reading the identifica ion code associated with the at least two 
semiconductor devices; and 

\ 



identification code of the at least one semiconductor 
turing procedures the at least one semiconductor 
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accessing the data stored in 

least two semiconductor devices 



association with the identification code associated with the at 



8 1 . The method of clain 
selecting manufacturing procedures 
accordance with the accesse 1 



82. 



The method of claim 



80, further comprising: 

the at least one semiconductor device undergoes in 
data. 



80, wherein the step of fabricating a plurality of 
semiconductor devices on at least or e wafer comprises fabricating semiconductor devices 
selected from a group comprising Dynamic Random Access Memory (DRAM) 
semiconductor device, Static Randor i Access Memory (SRAM) semiconductor devices, 
Synchronous DRAM (SDRAM) sem conductor devices, and processor semiconductor 
devices, Rambus in-line memory mo< ule type semiconductor devices, small outline 



Rambus in-line memory module type 



semiconductor devices, and personal computer 



memory format type semiconductor d jvices 



83. 



The method of claim 8(j, wherein the step of causing the at least one 
semiconductor device to store a substantially unique identification code comprises 
programming each semiconductor device on each of the wafers to permanently store a 
unique fuse ID. 



25 



84. The method of claim 80, wherein the step of causing the at least 
one semiconductor device to store a subsjantially unique identification code comprises 
applying a dot code to the semiconductondevices. 



85. The method of claim 80, wherein the step of causing the at least 
one semiconductor device to store a subst£ ntially unique identification code comprises 
applying a bar code to the semiconductor c evices. 
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86. The method of clai: n 83, wherein the step of programming each 
semiconductor device on each of t le wafers to permanently store a unique fuse 
identification code comprises programming at least one of fuses and anti-fuses in each 
semiconductor device on each of the wafers to permanently store a unique fuse 
identification. 



87. The method of claim 
semiconductor devices into a 
picking the at least two 
placing the at least two 
encapsulating at least one 

to form one of at least one 
singulating the at least one 



80, wherein the step of assembling the at least two 
semiconductor device assembly comprises: 
semiconductor devices from the wafer; 
semiconductor devices onto a bonding site of a substrate; 

semiconductor device of the at least two semiconductor devices 

emiconductor device assembly package; and 
semicohductor device assembly package. 



80, wherein separating the at least one semiconductor 
semiconductor device on the at least one wafer from its 
semiconductor devices on a portion of the at least one wafer 



88. The method of claijn 
device and at least one other 
wafer to form at least two 
comprises: 

singulating the at least two semiconductor devices from the at least one wafer using a 
saw. 

89. The method of clair i 80, wherein separating the at least one semiconductor 
device and at least one other semic mductor device on the at least one wafer from its 
wafer to form at least two semiconductor devices on a portion of the at least one wafer 
comprises: 

singulating the at least two semiconductor devices from the at least one wafer using a 
laser. 
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90. The method of claim 80 5 wherein separating the at least one semiconductor 
device and at least one other semiconductor device on the at least one wafer from its 
wafer to form at least two semiconductor dpvices on a portion of the at least one wafer 
comprises: 

5 singulating the at least two semiconductor crevices from the at least one wafer using a 

laser/water apparatus. 

91 . The method of claim 80, wherein separating the at least one semiconductor 
device and at least one other semiconductor device on the at least one wafer from its 

10 wafer to form at least two semiconductor dejices on a portion of the at least one wafer 

comprises: 

singulating the at least two semiconductor devices from the at least one wafer using a 
cool laser apparatus. 

15 92. The method of claim 80, wherein separating the at least one semiconductor 

device and at least one other semiconductor dWice on the at least one wafer from its 
wafer to form at least two semiconductor devices on a portion of the at least one wafer 
comprises: | 

singulating the at least two semiconductor devices from the at least one wafer using a 
20 water j et apparatus. j 

93. The method of claim 80, whereir|the step of assembling each 
semiconductor device into a semiconductor device assembly comprises assembling each 
semiconductor device into a semiconductor devices assembly selected from a group 
25 comprising a wire bond/lead frame semiconductoi^device, a Chip-On-Board (COB) 

semiconductor device, a flip-chip semiconductor device, and a Board-Over-Chip (BOC) 
semiconductor device. ^ 



94. The method of claim 80, wherein the step of assembling the at least two 
30 semiconductor devices into a semiconductor device assembly comprises: 
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mounting the at least two semiconductor devices on a substrate; 

encapsulating each semiconductor device and a portion of the substrate forming 

semiconductor device assembly packages; and 
singulating the semiconductor device: assembly packages. 

95. The method of claim 94, wherein the step of singulating the 
semiconductor 

device assembly package from one o£ a plurality of lead frames and a substrate to form 
one semiconductor device assembly package comprises the use of a saw. 



96. The method of claim 94, wherein the step of singulating the 
semiconductor 1 
device assembly package from one of aiplurality of lead frames and a substrate to form 
one semiconductor device assembly package comprises the use of a laser. 



97. The method of claim 94, ^vherein the step of singulating the 
semiconductor 

device assembly package from one of a plurality of lead frames and a substrate to form 
one semiconductor device assembly package comprises the use of a laser/water apparatus. 



98. The method of claim 94, wherein the step of singulating the 
semiconductor I 
device assembly package from one of a plurality of lead frames and a substrate to form 
one semiconductor device assembly packagi comprises the use of a cool laser. 



\ 



99. The method of claim 94, wherein the step of singulating the 

semiconductor \ 

\ 

device assembly package from one of a plurality of lead frames and a substrate to form 
one semiconductor device assembly package comprises the use of a water jet. 
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ievice on the at least one wafer to store a substantially 



100. A method of manufacturing semiconductor devices from a plurality of 
wafers, the method comprising: 
providing a plurality of wafers; 

fabricating a plurality of semiconductor devices on at least one wafer of the plurality of 
5 wafers; 

causing at least one semiconductor < 

unique identification code; 
storing data in association with the identification code of the at least one semiconductor 
device identifying manufacturing procedures the at least one semiconductor 
10 device has undergone; 

assembling the at least one wafer intd a semiconductor device assembly; 
automatically reading the identification code associated with the at least one 

semiconductor device; and 
accessing the data stored in associatio i with the identification code associated with the at 
1 5 least one semiconductor devict :. 

101 . The method of claim luO, further comprising: 

selecting manufacturing procedures thel at least one semiconductor device undergoes in 
accordance with the accessed dsjta. 

20 

102. The method of claim 1001 wherein the step of fabricating a plurality of 
semiconductor devices on at least one wafer comprises fabricating semiconductor devices 
selected from a group comprising Dynamic Random Access Memory (DRAM) 
semiconductor device, Static Random Acdess Memory (SRAM) semiconductor devices, 

25 Synchronous DRAM (SDRAM) semiconductor devices, and processor semiconductor 

devices, Rambus in-line memory module tvpe semiconductor devices, small outline 
Rambus in-line memory module type semiconductor devices, and personal computer 
memory format type semiconductor devices! . 
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103. The method of clairri 100, wherein the step of causing the.at least one 
semiconductor device to store a sut stantially unique identification code comprises 
programming each semiconductor < evice on each of the wafers to permanently store a 
unique fuse ID. 



1 04. The method of claim 
one semiconductor device to store a 
applying a dot code to the 



10 105. The method of claim 

one semiconductor device to store a 
applying a bar code to the semicond 



00, wherein the step of causing the at least 
substantially unique identification code comprises 
semiconductor devices. 



00, wherein the step of causing the at least 
j ubstantially unique identification code comprises 
tor devices. 
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106. The method of claim 1D3, wherein the step of programming at least one 
semiconductor device on the wafer to permanently store a unique fuse identification code 

) ■ fuses and anti-fuses in the at least one 
► permanently store a unique fuse identification. 



comprises programming at least one o 
semiconductor device on the wafer to 



107. The method of claim 100, wherein the step of assembling the at least one 
wafer into a semiconductor device assembly comprises assembling the wafer into a 
semiconductor device assembly selected from a group comprising a Chip-On-Board 
(COB) semiconductor device, a flip-chij) semiconductor device, and a Board-Over-Chip 
(BOC) semiconductor device. 



25 108. The method of claim 100, wherein the step of assembling the at least one 

wafer into a semiconductor device assembly comprises: 
mounting the wafer on a substrate; and 

encapsulating the wafer and a portion of thfe substrate forming a wafer scale 
semiconductor device assembly package. 
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